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$C$ $\tau$ . $C=<C,$ $\tau>$
. , ,
. $C$ , $\{(c_{1}, c_{2})|\tau(c_{1})=c_{2}\}$
, G(C) . , 4
$(\kappa, (\kappa_{i})_{i=1}^{\mu},$ $\Lambda,$ $(c_{\lambda})_{\lambda\in\Lambda})$ (1)
.
,
$I_{C’}er\tau^{\infty}=$ { $c\in C|\tau^{i}(c)=0_{:}$ for some $i\geq 0$ }
kernel tree , . , $0$
$0$ , K(C) . $\kappa$
$\kappa=\dim(Ker\tau^{\infty})$
. $Ke1\mathcal{T}^{\omega}$ $K_{i}(i\geq 0)$
$K_{i}$ $=$ $\{c\in C|\tau(c)=0\}$ , $(i\geq 1)$ (2)
$li_{0}’$ $=$ $\{0\}$ (3)
. $K_{i}=I_{1}^{r}er\tau^{\infty}$ $i$ $\nu$ . $k_{i}(i=1, \cdots, \nu)$
$k_{i}’=diroIi_{i}’-\dim\Lambda_{i-1}’$ ,
$k_{i}=\cdot k_{i+1}’-k_{i}’$ $(i=1, \cdots, \nu-1)$ , $k_{\nu}=k_{\nu}’$
, $(\kappa_{1}, \kappa_{2:}\cdots, \prime_{\iota\prime\mu}^{\wedge})$
$(\kappa_{1’)}\kappa_{\wedge}\cdots, \kappa_{\mu})=(1^{k_{1}},2^{k_{\sim^{}}}’, \cdots, \nu^{k_{\nu}})$
.
$\bigvee_{k}(i, \cdots, i)$
, $k_{i}=0$ , .




, G(C) . tree $T$ loop , loop $T$
, loop with T-nodes . loop with T-nodes
$L$ , loop $L$ ord $(L)$ .
Theorem 2.2 (P. Guan, Y. He) $\sim$ $C=<C,$ $\tau>$
$G(C)$ loop with $K(C)$ -nodes .
Theorem 2.2, $K(C)$ $G(C)$
. $\Lambda(C)$
$\Lambda=\Lambda(C)=$ {ord $(L_{1}),$ $\cdots$ , ord $(L_{\rho})$ }
. , $L_{1},$ $L_{2},$ $\cdots,$ $L_{\rho}$ $G(C)$ . $\lambda\in\Lambda(C)$ ,
$c_{\lambda}=\#$ { $i|$ ord $(L_{i})$ is devided by $\lambda$ }
, .
3
$C$ $K$ . $A\in A/I_{n}(K)$ $\tau$
, ${}^{t}J$ Jordan . $J$
. $e_{1}(t),$ $e_{2}(t),$ $\cdots,$ $e_{f}(t)$ $A$ ,
$e_{k}(t)=a_{k1}+a_{k2}t+\cdots+a_{kn_{k}}.t^{71_{k}-1}+t^{n_{k}}$
. ${}^{t}\tilde{A}$ $A$ . 3













$v\in C’$ . $w=Q\cdot v$
${}^{t}w=({}^{t}w_{1},{}^{t}w_{2}, \cdots,{}^{t}w_{r})$ , $w_{k}\in K^{n_{k}}$ ,
${}^{t}w_{k}=(w_{k1:}w_{k2}, \cdots, u)kn_{k})$ , $(1\leq k\leq r\cdot)$
, $(t)$
$f_{k}(t)=w_{k1}+w_{k2}t+\cdots+w_{kn_{k}}t^{n_{k}-1}$ $(1 \leq k\leq r)$
. $r$
$(f_{1}(t), f_{2}(t),$ $\cdots,$ $f_{r}(t))$
$v$ , $f_{v}(t)$ . $v$ $f_{v}(t)$
$K^{n} \cong\bigotimes_{k=1}^{r}(K[t]mod\deg n_{k})$
. , $\deg(f_{k}(t))<n_{k},$ $(1\leq k\leq r)$
.
, ,V . $\tau^{i}(v)=\iota$ $i$
. $e_{r}(t)$
$e_{f}(t)=t^{\gamma n_{O}} \prod_{i=1}^{\mu}e_{ri}(t)^{m_{i}}$ , $e_{r};(t)$ :
. 1 $e_{ri}(t)$ $K$ ,
$e,.i(t)|(t^{n}-1)$
$n$ . ord $(e_{ri}(t))$ . $\alpha\in\overline{Ii’}$ $e_{ri}(t)$
. Jordan block $J(\alpha,j)$ ord $(e_{ri}(t)^{j}))$ $(1 \leq j\leq m_{i})$ .
ord $(e_{ri}(t)^{0})=1$ .
Theorem 3.1 $\Lambda(C)$
$\Lambda(C)=$ { $1_{C.l}n.(ord$ ( $e_{r1}(t)^{j}$ ’), –. , ord $(e_{r\mu}(t)^{j_{\mu}})|j_{i}=0,$ 1, $)m,$ }
.
$\lambda\in\Lambda(C)$ , . $\lambda$ ,




Theorem 3.2 $v\in C$ $=(f1(t), f_{2}(t),$ $\cdots,$ $f,.(t))$ . , $\lambda\in$
$\Lambda(C)$ . , ord $(v)|\lambda$ $\Phi_{\lambda}(t)|f_{k}(t))(k=1,2, \cdots, r)$ .
Theorem 3.3 $\prime v\in C$ ,
$v\in Im\tau^{\infty}$ $\Leftrightarrow$ $(t^{\kappa_{1}}, \cdots, t^{\kappa_{r}})|f_{v}(t)$ ,





Theorem 3.4 $K$ $q$
$c_{\lambda}=q^{\sum_{k=1}^{r_{\min((n_{k}-deg}}\Phi_{\lambda}(t))}’ 0)$
.
Theorem 3.5 $\kappa_{1},$ $\kappa_{2)}\cdots,$ $\kappa_{f}$




$(t-1)\sqrt e_{k}(t)$ , $(k=1, \cdots, r’)$
$(t-1)|e_{k}(t))$ $(k=r’+1, \cdots, r)$
. $(t-1)|e_{1}(t)$ $r’=0$ , $(t-1) \int e_{r}(t)$ $r’=r$
.
$f_{v_{k}}(t)=(0, \cdots, 0, \frac{e_{k}(t)}{t-1}, 0, \cdots, 0)$
$v_{k}(r’+1\leq k\leq r)$ .
Theorem 4.1 *J $\sqrt[\backslash ]{}C=<C,$ $\tau>$ ,
$F(C)=<f_{v_{k}}(t)>$ $k=r’+1$
. $r’=r$ , . $K$ $q$
, , $f=q^{r-r’}$ .
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